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DETAILED ACTION 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 
1.17(e), was filed in this application after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on 05/27/2008 has been entered. 

Claim Rejections - 35 USC §102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 14-20, 33, and 34 are rejected under 35 U.S.C. 102(b) as being anticipated by Alpert et 
al., U.S. Patent No. 5,740,413 (Hereinafter Alpert). 

3. Referring to claim 14, Alpert has taught an interrupt control apparatus applied to a data 
processing system having a function of executing a conditional instruction that executes a designated 
data processing when a designated branch condition of the conditional instruction is satisfied, wherein a 
determination of the branch condition of the conditional instruction and the executed data processing 
when the branch condition of the conditional instruction is satisfied are indivisible, said apparatus 
comprising: 

a break detection section for detecting a breakpoint set at an arbitrary position of an instruction 
sequence [detecting a branch instruction when the branch breakpoints are enabled; column 6, lines 38- 



55/; 
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a condition determination section for determining whether an instruction of a designated address 
is executed as satisfying a branch condition of said conditional instruction [determining if the branch is 
taken; column 6, lines 38-55]; and 

a control section for controlling a break-interrupt based upon of a breakpoint detection result from 
said break detection section and execution of the instruction of the designated address according to a 
branch condition determination result from said condition determination section [a breakpoint is generated 
if a branch is taken and branch breakpoints are enabled; column 6, lines 38-55]. 
4. Referring to claim 15, Alpert has taught an interrupt control apparatus applied to a data 
processing system having a function of executing a conditional instruction that executes a designated 
data processing when a designated branch condition of the conditional instruction is satisfied, wherein a 
determination of the branch condition of the conditional instruction and the executed data processing 
when the branch condition of the conditional instruction is satisfied are indivisible, said apparatus 
comprising: 

an instruction break detection section for detecting an instruction break in accordance with 
whether an instruction corresponding to an instruction address representing a breakpoint, which is set in 
a register, is read, and outputting a detection signal representing a detection result [detecting a 
breakpoint using the address breakpoint unit; column 6, line 63 - column 7, line 1 0]; 

a condition determination section for determining whether an instruction of a designated address 
is executed as satisfying a branch condition the conditional instruction, and outputting a branch condition 
determination signal [the branch breakpoint unit sends a signal in response to determining that branch is 
or will be taken; column 6, lines 38-55]; and 

a logical operation section for performing AND operation to said detection signal output from said 
instruction break detection section and execution of the instruction of the designated address according to 
said branch condition determination signal output from said condition determination section, and sending 
a break-interrupt notification in accordance with the AND operation result [the debug circuitry generates a 
breakpoint in accordance with the address breakpoint unit and branch breakpoint unit; column 6, lines 20- 
31]. 
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5. Referring to claim 16, Alpert has taught an apparatus according to claim 15, wherein 

said condition determination section is designed to determine whether an instruction word is said 
conditional instruction, if said instruction word is said conditional instruction, determine whether the 
branch condition of the conditional instruction is satisfied, and output the branch condition determination 
signal [column 6, lines 38-55], and 

when an instruction word corresponding to the instruction address representing said breakpoint is 
an unconditional instruction or a conditional instruction having an unsatisfied branch condition, said 
logical operation section does not send the break-interrupt notification, and when said instruction word is 
the conditional instruction having a satisfied branch condition, said logical operation section sends said 
break-interrupt notification [column 6, lines 38-55]. 

6. Referring to claim 17, Alpert has taught an apparatus according to claim 15, wherein 

said apparatus further comprises a mode setting section for setting one of a first mode in which 
said break-interrupt is generated when a generation condition of said instruction break is satisfied, and 
the branch condition of said conditional instruction is satisfied, and a second mode in which said break- 
interrupt is generated when said generation condition of said instruction break is satisfied 
[enabling/disabling the enable bit for the branch breakpoint unit changes between a modes that generates 
a breakpoint on a taken branch and one that doesn't; column 6, lines 20-31], 

said condition determination section is designed to determine whether an instruction word is said 
conditional instruction, if said instruction word is said conditional instruction, determine whether the 
branch condition of the conditional instruction is satisfied, and output the branch condition determination 
signal [column 6, lines 38-55], and 

in said first mode, when an instruction word corresponding to the instruction address representing 
said breakpoint is an unconditional instruction or a conditional instruction having an unsatisfied branch 
condition, said logical operation section does not sends the break-interrupt notification, and when said 
instruction word is the conditional instruction having a satisfied branch condition, said logical operation 
section sends the break-interrupt notification, and in said second mode, when said instruction word is an 
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instruction word corresponding to the instruction address representing said breakpoint, said logical 
operation section sends said break-interrupt notification [column 6, lines 20-31]. 

7. Referring to claim 18, Alpert has taught an apparatus according to claim 15, wherein 

said condition determination section is designed to determine whether an instruction word is said 
conditional instruction, if said instruction word is said conditional instruction, determine whether the 
branch condition of the conditional instruction is satisfied, and output the branch condition determination 
signal [column 6, lines 38-55], and 

when an instruction word corresponding to the instruction address representing said breakpoint is 
a conditional instruction having an unsatisfied branch condition, said logical operation section does not 
send the break-interrupt notification, and when said instruction word is an unconditional instruction or the 
conditional instruction having a satisfied branch condition, said logical operation section sends said 
break-interrupt notification [column 6, lines 38-55]. 

8. Referring to claim 19, Alpert has taught an apparatus according to claim 15, wherein 

said apparatus further comprises a mode setting section for setting one of a first mode in which 
said break-interrupt is generated when a generation condition of said instruction break is satisfied, and 
the branch condition of said conditional instruction is satisfied, and a second mode in which said break- 
interrupt is generated when said generation condition of said instruction break is satisfied 
[enabling/disabling the enable bit for the branch breakpoint unit changes between a modes that generates 
a breakpoint on a taken branch and one that doesn't; column 6, lines 20-31], 

said condition determination section is designed to determine whether an instruction word is said 
conditional instruction, if said instruction word is said conditional instruction, determine whether the 
branch condition of the conditional instruction is satisfied, and output the branch condition determination 
signal [column 6, lines 38-55], and 

in said first mode, when an instruction word corresponding to the instruction address representing 
said breakpoint is a conditional instruction having an unsatisfied branch condition, said logical operation 
section does not send the break-interrupt notification, and when said instruction word is an unconditional 
instruction or the conditional instruction having a satisfied branch condition, said logical operation section 
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sends the break-interrupt notification, and in said second mode, when said instruction word is an 
instruction word corresponding to the instruction address representing said breakpoint, said logical 
operation section sends said break-interrupt notification [column 6, lines 20-31]. 

9. Referring to claim 20, Alpert has taught an apparatus according to claim 15, wherein said data 
processing system comprises one of a scalar processor for performing one unit of processing in 
accordance with one instruction, a long instruction word processor for parallel executing short instructions 
forming a long instruction word, and a parallel processor for parallel executing at least one basic 
instruction forming a variable-length instruction word [column 5, lines 14-16]. 

10. Referring to claim 33, Alpert has taught an interrupt control method for controlling a break- 
interrupt in a data processing system having a function of executing a conditional instruction that 
executes a designated data processing when a designated branch condition of the conditional instruction 
is satisfied, wherein a determination of the branch condition of the conditional instruction and the 
executed data processing when the branch condition of the conditional instruction is satisfied are 
indivisible, said method comprising the steps of: 

detecting a breakpoint set at an arbitrary position of an instruction sequence [detecting a branch 
instruction when the branch breakpoints are enabled; column 6, lines 38-55]; 

determining whether an instruction of a designated address is executed as satisfying a branch 
condition said conditional instruction [determining if the branch is taken; column 6, lines 38-55]; and 

controlling the break-interrupt based upon the detecting of said breakpoint and execution of the 
instruction of the designated address according to the determining of the branch condition of said 
conditional instruction [a breakpoint is generated if a branch is taken and branch breakpoints are enabled; 
column 6, lines 38-55]. 

1 1 . Referring to claim 34, Alpert has taught an apparatus comprising: 
A controller [branch breakpoint unit; FIG. 1, component 190] 

detecting a breakpoint set at an arbitrary position of an instruction sequence [detecting a 
branch instruction when the branch breakpoints are enabled; column 6, lines 38-55]; 
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determining execution of an instruction of a designated address as satisfying a branch of 
an instruction [determining if the branch is taken; column 6, lines 38-55]; and 

controlling a break-interrupt based upon the detecting the breakpoint and the execution of 
the instruction of the designated address by the determining of the branch of the instruction, 
according to a logical operation of a detection signal from said breakpoint detection and a branch 
condition determination signal from said branch control determination of the instruction [the 
branch breakpoint unit determines if a branch is taken and branch breakpoints are enabled; 
column 6, lines 38-55]; and 

sending a break-interrupt notification in accordance with the logical operation [a 
breakpoint is generated if a branch is taken and branch breakpoints are enabled; column 6, lines 
38-55]. 

12. Claims 21-32 are rejected under 35 U.S.C. 102(e) as being anticipated by Alverson et al., U.S. 
Patent No. 6,480,818 (Herein referred to as Alverson). 

13. Referring to claim 21 , Alverson has taught an interrupt control apparatus applied to a data 
processing system having a function of executing a conditional instruction that executes a designated 
data processing when a designated branch condition of the conditional instruction is satisfied, wherein a 
determination of the branch condition of the conditional instruction and the executed data processing 
when the branch condition is satisfied are indivisible, said apparatus comprising: 

an instruction break detection section (target thread execution subroutine; Fig. 1 1, component 
1100) for detecting an instruction break in accordance with whether an instruction corresponding to an 
instruction address representing a breakpoint, which is set in a register, is read [The break instruction, 
which corresponds to an address and is set in a register (See Fig. 4B), is inherently read out for 
instruction execution], and sending a break-interrupt notification in accordance with the detecting of the 
instruction break [The target thread execution subroutine detects an instruction break (i.e. breakpoint; 
See Fig. 1 1, component 1110) and notifies the breakpoint handler subroutine (i.e. sends a break-interrupt 
notification); See column 21, lines 15-39 and Fig. 11]; and 
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a control section (breakpoint handler subroutine; Fig. 1 2, component 1 1 25) for, in an interrupt 
handler activated in accordance with said break-interrupt notification supplied from said instruction break 
detection section (target thread execution subroutine), determining whether an instruction of a designated 
address is executed as satisfying a branch condition of said conditional instruction is satisfied, and 
controlling break-interrupt processing in accordance with the determining of execution of the instruction of 
the designated address as satisfying the branch condition of the conditional instruction [The breakpoint 
handler subroutine determines if a condition of the conditional instruction is satisfied (and, therefore, the 
breakpoint is valid) and notifies the nub (i.e. controls break-interrupt processing) if the condition is 
satisfied; See column 21, lines 51-66 ]. 

14. Referring to claim 22, Alverson has taught an apparatus according to claim 21 , wherein said 
control section determines, in said interrupt handler, whether an instruction word as an instruction break 
target is said conditional instruction (The breakpoint handler subroutine determines if whether or not the 
breakpoint instruction is conditional; See Fig. 12, component 1210), and when said instruction word is 
said conditional instruction, determines whether the branch condition of said conditional instruction is 
satisfied (See Fig. 12, component 1225), and when said instruction word as said instruction break target 
is an unconditional instruction or a conditional instruction having an unsatisfied branch condition, returns 
from said interrupt handler (The breakpoint handler subroutine always eventually returns; See last step of 
Fig. 12), and when said instruction word as said instruction break target is a conditional instruction having 
a satisfied branch condition, performs said break-interrupt processing [When the condition is satisfied 
(i.e. true) the breakpoint handler subroutine notifies the nub (See Fig. 12, component 1240), which 
performs break-interrupt processing; See column 22, lines 45-65]. 

15. Referring to claims 23 and 29, taking claim 23 as exemplary, Alverson has taught an apparatus 
according to claim 21 , wherein 

said apparatus further comprises a mode setting section (nub thread execution routine; Fig. 5, 
component 500) for setting one of a first mode (mode when breakpoint set is a conditional breakpoint) in 
which said break-interrupt is generated when a generation condition of said instruction break is satisfied, 
and the condition of the branch of said conditional instruction is satisfied, and a second mode (mode 
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when breakpoint set is an unconditional breakpoint) in which said break-interrupt is generated when said 
generation condition of said instruction break is satisfied [The nub thread execution routine sets a 
breakpoint mode by recording information indicating whether the inserted breakpoint is conditional or not; 
column 15, lines 43-63], and 

in said first mode, said control section determines, in said interrupt handler, whether an 
instruction word as an instruction break target is said conditional instruction (See Fig. 12, component 
1210), when said instruction word is said conditional instruction, determines whether the condition of the 
branch of said conditional instruction is satisfied (See Fig. 12, component 1225), when said instruction 
word as said instruction break target is an unconditional instruction or a conditional instruction having an 
unsatisfied branch condition, returns from said interrupt handler (The breakpoint handler subroutine 
always eventually returns; See last step of Fig. 12), and when said instruction word as said instruction 
break target is a conditional instruction having a satisfied branch condition, performs said break-interrupt 
processing [When the condition is satisfied (i.e. true) the breakpoint handler subroutine notifies the nub 
(See Fig. 12, component 1240), which performs break-interrupt processing; See column 22, lines 45-65], 
and 

in said second mode, said control section performs said break-interrupt processing when 
receiving said break-interrupt notification [In the second mode the breakpoint set is unconditional and, 
therefore, the breakpoint handler subroutine notifies the nub (See Fig. 12, component 1240), which 
performs break-interrupt processing; See column 22, lines 45-65]. 

16. Referring to claims 24 and 30, taking claim 24 as exemplary, Alverson has taught an apparatus 
according to claim 21, wherein said control section determines, in said interrupt handler, whether an 
instruction word as an instruction break target is said conditional instruction (The breakpoint handler 
subroutine determines if whether or not the breakpoint instruction is conditional; See Fig. 1 2, component 
1210), when said instruction word is said conditional instruction, determines whether the condition of the 
branch of said conditional instruction is satisfied (See Fig. 12, component 1225), when said instruction 
word as said instruction break target is a conditional instruction having an unsatisfied branch condition, 
returns from said interrupt handler (The breakpoint handler subroutine always eventually returns; See last 
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step of Fig. 12), and when said instruction word as said instruction break target is an unconditional 
instruction or a conditional instruction having a satisfied branch condition, performs said break-interrupt 
processing [When the breakpoint is unconditional or conditional and the condition is satisfied (i.e. true) 
the breakpoint handler subroutine notifies the nub (See Fig. 12, component 1240), which performs break- 
interrupt processing; See column 22, lines 45-65]. 

17. Referring to claims 25 and 31, taking claim 25 as exemplary, Alverson has taught an apparatus 
according to claim 21 , wherein 

said apparatus further comprises a mode setting section (nub thread execution routine; Fig. 5, 
component 500) for setting one of a first mode (mode when breakpoint set is a conditional breakpoint) in 
which said break-interrupt is generated when a generation condition of said instruction break is satisfied, 
and the condition of the branch of said conditional instruction is satisfied, and a second mode (mode 
when breakpoint set is an unconditional breakpoint) in which said break-interrupt is generated when said 
generation condition of said instruction break is satisfied [The nub thread execution routine sets a 
breakpoint mode by recording information indicating whether the inserted breakpoint is conditional or not; 
column 15, lines 43-63], and 

in said first mode, said control section determines, in said interrupt handler, whether an 
instruction word as an instruction break target is said conditional instruction (See Fig. 12, component 
1210), when said instruction word is said conditional instruction, determines whether the condition of the 
branch of said conditional instruction is satisfied (See Fig. 12, component 1225), when said instruction 
word as said instruction break target is a conditional instruction having an unsatisfied branch condition, 
returns from said interrupt handler (The breakpoint handler subroutine always eventually returns; See last 
step of Fig. 12), and when said instruction word as said instruction break target is an unconditional 
instruction or a conditional instruction having a satisfied branch condition, performs said break-interrupt 
processing [When the condition is satisfied (i.e. true) or breakpoint is unconditional the breakpoint handler 
subroutine notifies the nub (See Fig. 12, component 1240), which performs break-interrupt processing; 
See column 22, lines 45-65], and 
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in said second mode, said control section performs said break-interrupt processing when 
receiving said break-interrupt notification [In the second mode the breakpoint set is unconditional and, 
therefore, the breakpoint handler subroutine notifies the nub (See Fig. 1 2, component 1 240), which 
performs break-interrupt processing; See column 22, lines 45-65]. 

18. Referring to claims 26 and 32, taking claim 26 as exemplary, Alverson has taught an apparatus 
according to claim 21, wherein said data processing system comprises one of a scalar processor for 
performing one unit of processing in accordance with one instruction (See Fig. 3, component 101 and 
column 1, lines 20-40), a long instruction word processor for parallel executing short instructions forming 
a long instruction word, and a parallel processor for parallel executing at least one basic instruction 
forming a variable-length instruction word. 

19. Referring to claim 27, Alverson has taught an interrupt control apparatus applied to a data 
processing system having a function of executing a conditional instruction that executes a designated 
data processing when a designated branch condition of the conditional instruction is satisfied, wherein a 
determination of the branch condition of the conditional instruction and the executed data processing 
when the branch condition is satisfied are indivisible, said apparatus comprising: 

a software break detection section (target thread execution subroutine; Fig. 1 1, component 1100) 
for detecting a software break in accordance with whether a breakpoint instruction placed at an arbitrary 
position of an instruction sequence is executed (See Fig. 4), and sending a break-interrupt notification in 
accordance with the detection of the software break [The target thread execution subroutine detects a 
software break (i.e. breakpoint; See Fig. 1 1, component 1 1 10) and notifies the breakpoint handler 
subroutine (i.e. sends a break-interrupt notification); See column 21, lines 15-39 and Fig. 11]; and 

a control section (breakpoint handler subroutine; Fig. 12, component 1125) for, in an interrupt 
handler activated in accordance with said break-interrupt notification supplied from said software break 
detection section (target thread execution subroutine), determining whether an instruction of a designated 
address is executed as satisfying a branch condition of said conditional instruction, and controlling break- 
interrupt processing in accordance with the determining of execution of the instruction of the designated 
address as satisfying the branch condition of the conditional instruction [The breakpoint handler 
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subroutine determines if a condition of the conditional instruction is satisfied (and, therefore, the 
breakpoint is valid) and notifies the nub (i.e. controls break-interrupt processing) if the condition is 
satisfied; See column 21, lines 51-66 ]. 

20. Referring to claim 28, Alverson has taught an apparatus according to claim 27, wherein said 
control section determines, in said interrupt handler, whether an instruction word as a software break 
target is said conditional instruction (The breakpoint handler subroutine determines if whether or not the 
breakpoint instruction is conditional; See Fig. 12, component 1210), and when said instruction word is 
said conditional instruction, determines whether the branch condition of said conditional instruction is 
satisfied (See Fig. 12, component 1225), and when said instruction word as said software break target is 
an unconditional instruction or a conditional instruction having an unsatisfied branch condition, returns 
from said interrupt handler (The breakpoint handler subroutine always eventually returns; See last step of 
Fig. 12), and when said instruction word as said software break target is a conditional instruction having a 
satisfied branch condition, performs said break-interrupt processing [When the condition is satisfied (i.e. 
true) the breakpoint handler subroutine notifies the nub (See Fig. 12, component 1240), which performs 
break-interrupt processing; See column 22, lines 45-65]. 



Response to Arguments 

21 . Applicant's arguments filed 05/27/2008 have been fully considered but they are not persuasive. 

22. The applicant argues the novelty/rejection of the claims, in substance that: 

"Neither Alpert et al. (USP 5,740,413) nor Alverson et al. (USP 6,480,81 8) disclose, 
either expressly or inherently, that a break-interrupt is generated when an instruction for 
execution is an instruction of a designated address (conditional instruction) and the condition of 
the conditional instruction is satisfied, as in the present invention, namely 'a condition 
determination section for determining whether an instruction of a designated address is executed 
as satisfying a branch condition of said conditional instruction i s sat i sf ie d ; and a control section 
for controlling a break-interrupt based upon a breakpoint detection result from said break 
detection section and execution of the instruction of the designated address according to a 
branch condition determination result from said condition determination section" (page 11) 

23. These arguments are not found persuasive for the following reasons: 

The applicant states that "in Alpert the processor generates a break each time an instruction that 
causes a branch to be taken is executed". The examiner agrees with this statement. That is, Alpert has 
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taught that, when the branch breakpoint unit is enabled, the branch breakpoint unit controls a break- 
interrupt by determining whether a branch instruction (i.e. an instruction of a designated address) is 
executed as satisfying a branch condition (i.e. results in a taken branch) [Alpert; column 6, lines 38-55]. It 
appears to the examiner that the applicant is reading the limitation regarding the condition determination 
section too narrowly. Specifically, it appears that the applicant is reading the limitation "an instruction of a 
designated address" as indicating the recited instruction is an instruction located at an address specified 
as a breakpoint address. However, the limitation as claimed does not require such a reading. If the 
applicant intends for the claimed "instruction of a designated address" to be an instruction located at an 
address specified as a breakpoint address then the limitation should be amended appropriately. 

Applicant argues that Alverson's conditional breakpoint "merely refers to whether the nub has 
designated the breakpoint as valid or invalid". Alverson uses the terms "valid" and "invalid" to describe 
the result of the condition of a conditional branch instruction [Alverson; column 21, lines 51-66]. The 
determination of whether a breakpoint is valid or invalid is "determining whether an instruction of a 
designated address [i.e. the conditional branch instruction] is executed as satisfying a branch condition of 
said conditional instruction [i.e. whether the condition of the conditional branch instruction is valid]" as 
claimed. It appears to the examiner that the applicant is reading the limitation regarding the control 
section too narrowly. Specifically, it appears that the applicant is reading the limitation "an instruction of a 
designated address" as indicating the recited instruction is an instruction located at an address specified 
as a breakpoint address. However, the limitation as claimed does not require such a reading. If the 
applicant intends for the claimed "instruction of a designated address" to be an instruction located at an 
address specified as a breakpoint address then the limitation should be amended appropriately. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to BENJAMIN P. GEIB whose telephone number is (571)272-8628. The examiner can 
normally be reached on Mon-Fri 8:30am-5:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Alford Kindred can be reached on (571) 272-4037. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative 
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272- 
1000. 

/BPG/ 07/21/2008 Benjamin P Geib 

Examiner 
Art Unit 2181 



/Tonia LM Dollinger/ 

Primary Examiner, Art Unit 2181 



